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REMARKS 

The present invention is a portable device which, in a preferred application, is 
a portable communications device. In accordance with an embodiment of the 
Invention, a portable device 2 includes a housing 20 having a first surface 202 with 
an outlet 27 for egress of an acoustic signal when in a loudspeaker mode and a 
second surface 201 with an outlet 35 for egress of an acoustic signal when in an 
earpiece mode; and an electro-acoustic transducer 28 located within the housing for 
converting an electrical signal Input into the transducer into an acoustic signal, the 
transducer being operable to output acoustic signals while in the loudspeaker mode 
or the earpiece mode, the audio path between the transducer and the outlet for the 
egress of an acoustic signal when in the loudspeaker mode being less attenuated 
than the audio path between the transducer and the outlet for the egress of an 
acoustic signal when in the earpiece mode. See paragraphs [0020J - [0021] of the 
Substitute Specification. Moreover, the present invention affords an advantage in 
that when the user places the earpiece outlet 25 to their ear while the device is in a 
loudspeaker mode, the output will be quieter than from the loudspeaker outlet in 
view of the aforementioned attenuation in the acoustic path between the 
transducer 28 and the outlet 25 used for the earpiece mode. See paragraph [0004] 
of the Substitute Specification. 

Claims 1, 3, 5-17, 12, 15 and 17 stand rejected under 35 U.S.C. §102 as 
being anticipated by WO 97/471 17 (Hawker). These grounds of rejection are 
traversed with respect to the original claims and newly submitted claim 18 for the 
following reasons. 
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Hawker discloses that In the hands free mode the audio amplifier output is 
increased. See page 6, lines 30-36 through page 7, lines 1-7. Accordingly, in order 
to achieve a louder output from the transducer 20 through the openings 46, more 
acoustical power is applied to the transducer via an amplifier instead of with the 
present invention which utilizes less attenuation from the transducer to the 
loudspeaker output for the claimed loudspeaker mode relative to the claimed 
earpiece mode. 

Each of original independent claims 1 and 7 and newly submitted claim 18 
recites either "the outlet for the egress of an acoustic signal when in the loudspeaker 
mode being less attenuated than the audio path between the transducer and the 
outlet for the egress of an acoustic signal when in the earpiece mode" as recited in 
original claims 1 and 7 or "attenuation means within the second audio path for 
attenuating the acoustic signal, whereby the acoustic signal egressing from the first 
outlet has an amplitude that is greater than the amplitude of the acoustic signal 
egressing from the second outlet as recited in newly submitted claim 18." Hawker 
does not utilize attenuation in the providing of handset and hands free mode. 
Hawker discloses a single transducer 20 which is set up such that for handset mode, 
the opening 40, as illustrated in Figs. 1 and 3, is provided a clear path for the sound 
waves that emanate from the transducer 20 to the ear of the user. See page 4, 
line 37 through page 5, lines 1-1 7, of Hawker. Since there is a clear path for sound 
waves from the transducer to the usefs ear, there is no attenuation during the 
earpiece mode in contrast to that of the present invention as recited in claims 1 and 
7 that during loudspeaker mode, the acoustic signal is "less attenuated than the 
audio path between the transducer and the outlet for the egress of an acoustic 
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signal when in the earpiece mode" (emphasis added)- The earpiece mode of 
Hawker cannot be attenuated when, as taught by Hawker, "a clear path for the 
sound waves from the transducer to the user's ear" is desirable. Similarly, with 
respect to newly submitted claim 18, Hawker does not disclose the claimed 
attenuation means since Hawker does not rely upon attenuation. 

Dependent claims 3, 5, 6, 12, 15 and 17 are also not anticipated for the 
reasons set forth above regarding the independent claims. 

Claims 2, 8, 11 and 14 stand rejected under 35 U.S.C. §1 03 as being 
unpatentable over United States Patent 5,379,338 (Umemoto et al). Umemoto et al 
have been cited for teaching a variable attenuator in column 18, linos 1-15, 
However, it is submitted that the reference to a variable attenuator is not specific 
with respect to the claimed providing an electro-acoustic transducer which provides 
both a loudspeaker mode and an earpiece mode with less attenuation being 
employed during the loudspeaker mode. If the Examiner persists in the stated 
grounds of rejection, it is requested that he point out where Umemoto et al suggests 
the aforementioned relationship involving attenuation from the output of a electro- 
acoustic transducer for loudspeaker mode and earpiece mode as claimed. 

In view of the foregoing amendments and remarks, it is submitted that each of 
the claims in the application is in condition for allowance. Accordingly, early 
allowance thereof is respectfully requested. 

To the extent necessary, Applicants petition for an extension of time under 
37 C.RR. §1.136. Please charge any shortage in fees due in connection with the 
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filing of this paper, including extension of time fees, to Deposit Account No. 01-2135 
(1 156.39104X00) and please credit any excess fees to such Deposit Account. 

Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 




Donald Eystout 
Registration No. 26,422 
(703) 312-6600 



Attachments 
DES:dlh 
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SUBSTITUTE SPECIFICATON 

1156.39104X00 
LMT/PH/rR/8793 US 
PAT 99033 US 

Portabl e e le ctronic s d e vic e 

PORTABLE ELECTRONICS DEVICE WITH VARIABLE SOUND OUTPUT 

B a ckground of th e Inv e n fefl 

BACKGROUND OF THE INVENTION 

Field of the Invention 

r0001l T his invention relates to a portable electronics device incorporating an 
electro-acoustic transducer. 

F00021 A transducer is a device that converts energy from one medium to 
another. The invention is particularly directed to an electro-acoustic transducer, 
which converts an electrical signal into an acoustic signal. 

Summary of tho Invention 

SUMMARY OF THE INVENTION 

[00031 In accordance wfth the invention there is provided a portable device 
comprising: a housing having a first surface with an outlet for the egress of an 
acoustic signal when in a loudspeaker mode and a second surface with an outlet for 
the egress of an acoustic signal when in the earpiece mode; and an electro-acoustic 
transducer located within the housing for converting an electrical signal input to the 
transducer into an acoustic signal, the transducer being operable to output acoustic 
signals when in the loudspeaker mode or the earpiece mode, the audio path 
between the transducer and the outlet for the egress of an acoustic signal when in 
the loudspeaker mode being less attenuated than the audio path between the 
transducer and the outlet for the egress of an acoustic signal when in the earpiece 
mode. 



PAGE 15/36 4 RCVDAT 7/26/2004 3:59:22 PM [Eastern Daylight Time] » SVR:USPT0-EFXRF-1/4 * DNIS:8729306* CSID7D3 312 6666" DURATION (mm-ss):2Q-36 



07/26/04 16:04 FAX 703 312 6666 



ATSK 



BI016/036 



2 

f 00041 Such an arrangement means that a single transducer may be used for 
providing both the loudspeaker mode (i.e. an acoustic output at a level suitable for 
listeners in the general vicinity of the device) and the earpiece mode (i.e. an 
acoustic output at a level suitable for a single listener with the device near to the 
listener's ear), which therefore saves space within the device. In addition, the higher 
attenuation between the earpiece outlet and the transducer relative to that between 
the loudspeaker outlet and the transducer means that a user who places the 
earpiece outlet to their ear wbilsi -while t he device is in loudspeaker mode will be 
subjected to a quieter output than that from the loudspeaker outlets 

r00051 T he invention has particular application to communications devices which 
incorporate telephony functionality but is also applicable to other portable devices 
which may operate in a "personal" earpiece mode and a loudspeaker mode (e.g. a 
personal stereo). 

[00061 T he device may incorporate a first housing and a second housing coupled 
together in a moveable manner. Preferably the device further includes a detector for 
detecting the position of one housing relative to the other and for operating the gain 
control switch accordingly. 

rOQOTl A mechanical attenuator may be provided between the transducer and 
the outlet for the egress of the acoustic signal when in the earpiece mode; 

["00081 The device may also include an amplifier for amplrfying the electrical 
signal prior to its input to the transducer and a gain control for controlling the gain of 
the amplifier. The gain control is preferably operable to increase the gain of the 
amplifier when the device is to operate in a loudspeaker mode relative to the gain of 
the amplifier when the device is in an earpiece mode. Preferably ithe difference in 
gain between the two modes is around 30 dB. 
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Bri e f D e scription of tho Drawings 

BRIEF DESCRIPTION OF THE DRAWINGS 

rot)091 The invention will now be described, by way of example only, with 
reference to the accompanying drawings in which: 

f 001 01 Figure 1 shows a first embodiment of a portable device in accordance 
with the invention; ■■ v 

[0011] Figure 2 shows a cross-sectional view along line A-A of the device shown 
in Figure 1; 

[0012] Figure 3 is a schematic diagram of the electronic components of the 
device in accordance with the invention; 

fOQ131 Figure 3a is an exemplary gain control circuit; 

[00141 Figure 4 shows a side view of a second embodiment of a device 
according to the invention having a hinged portion, the device being in a closed 
positron; 

r00l51 Figure 5 shows the device of Figure 4 in an open position; 

r00161 Figure 6 shows a third embodiment of a device according to the invention; 
and 

100171 Figure 7 shows the device of Figure 7 in an open position.. 
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D e ta i led Description of th e Inv e ntion 

DETAILED DESCRIPTION OF THE DRAWINGS 

r0018l A s shown In Figure 1, a portable communications device 2 according to a 
first embodiment of the invention generally incorporates a main housing 20. The 
main housing has a front face 201, a rear face 202, side faces 204a,b, a upper side 
face 206 which forms the top of the device and a lower side face 208 which forms 
the bottom side of the device. The device has a display 22, a user input device in 
the form of an alphanumeric keypad 23 and an antenna 26. The front face 201 of 
the housing has an inlet 24 for the ingress of an acoustic signal to a microphone 
and an outlet 25 for the egress of an acoustic signal from an earpiece to a user's 
ear. The rear face 202 of the housing has an outlet 27 (see Figure 2) for the egress 
of an acoustic signal when the device is used in a loudspeaker, or so-called hands- 
free, mode. The device includes a button 21 with which a user selects the hands- 
free mode. 

[00191 Figure 2 shows a cross-sectional view along the line A-A of the device 
shown , in Figure 1. The device Includes a multi-functional electro-acoustic 
transducer 28. The transducer is multi-functional in that it provides the acoustics for 
at least the hands-free mode and the earpiece mode. The transducer may be a 
loudspeaker. The transducer may also provide buzzer and/or vibrating functions. An 
example of such a transducer 28 is the CMS-ISA multifunction transducer from 
Citizen™. This transducer provides earpiece, hands-free, buzzer and vibration 
functions. 

f00201 T he transducer 28 is provided adjacent the outlet 27 so as to provide a 
relatively unimpeded acoustic path from the transducer to the oul:let 27 compared 
with the acoustic path from the transducer to the outlet 25. The face of the 
transducer that provides the major acoustic output faces the outlet 27. Preferably 
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the transducer is attached directly to the inside surface of the rear face 202 of the 
housing, adjacent the outlet 27. 

ro021l T he acoustic path from the transducer to the earpiece outlet 25 is 
restricted so as to output an attenuated acoustic signal from the earpiece outlet 25. 
This may be achieved by restricting the open area of the aperture 30 and outlet 25. 
Typically the area of the aperture 30 and the outlet 25 is significantly smaller than 
the open area of the hands-free outlet 27. A printed circuit boaird (POB) 29, on 
which are mounted the electronics of the device, is housed within the housing 20 
and generally between the transducer 28 and the earpiece outlet 25. An aperture 30 
is formed in the PCB 29 on a level with the earpiece outlet 25, to provide a 
restricted acoustic path 31 from the rear of the transducer 28 to the earpiece 
outlet 25. 

rQ0221 A n acoustic attenuator 32 may be provided adjacent the? earpiece 25 to 
attenuate the acoustic signal from the transducer 28 to a level suitable for the 
earpiece. 

fQ0231 T hus a single transducer may be used to provide both the output to the 
earpiece outlet 25 and the hands-free outlet 27. The audio path from the 
transducer 28 to the earpiece outlet 25 is designed so as to attenuate the audio 
output from the transducer sufficiently compared with the audio output which 
reaches the hands-free outlet 27. 

rQ0241 Figure 3 is a schematic illustration of the phone 2. The phone 2 has the 
previously described antenna 26, hands-free button 21, input device (keypad) 23, 
microphone 24, display 22, and transducer 28. In addition the phone has a 
processor 33, a transceiver 34 and a memory 35. The antenna 26 is connected to 
the transceiver 34. The transceiver has reception circuitry for receiving radio 
frequency signals encoded with data. It processes the received signals as is known 
in the art to provide the data in digital form to the processor 33. This data may be a 
voice message or part of a phone conversation in which case the processor controls 
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the transducer 28 to provide an audible output to the user. Alternatively the data 
may be part of an alphanumeric message in which case the processor 33 is 
operable to provide the message on the display. The transceiver has transmission 
circuitry which is provided with digital data from the processor 33 which may have 
been input via the microphone 24 or via the input device 23 as alphanumeric 
characters. The transmission circuitry produces radio frequency signals encoded 
with that data. The processor is connected to memory 35 to which It can write and 
from which it can read. The memory 35 typically stores software, which controls the 
functioning of the processor and the phone. In particular the software controls how 
the processor responds to inputs and what outputs it provides. 

r0O251 T he processor Is connected to the display 22 and to the transducer 28. It 
controls the output provided by these devices. 

f00261 T he processor is arranged to receive an input from the microphone 24, 
the input device (keypad) 23, an on/off button (not shown), and the hands-free 
button. 21. 

f00271 A s shown in Figure 3, when the button 21 is operated to select hands- 
free, a gain control signal is sent from the processor 33 to a power amplifier 36. This 
increases the gain of the power amplifier 36 and so increases the amplitude of the 
acoustic signal output by the transducer 28, Typically the difference in gain between 
the earpiece mode and the hands-free mode is around 30 dB. 

r0Q28T When the user de-selects the hands-free mode, by operating the key 21, 
the gain control signal is switched off s o r e ducing -which reduces the gain of the 
power amplifier 36. 

[00291 Figure 3a shows In more detail an example of a gain control circuit 
associated with the transducer 28. The feed back loop of the power amplifier 36 
comprises two resistors 361, 362 and a switch 363. When the gain of the power 
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amplifier is to be i ncreacod decreased . the gain control signal from the processor 33 
causes the switch 363 to close and so connect resistor 362 into the feedback loop. 

[00301 Figures 4 and 5 illustrate a second embodiment of a portable 
communications device in accordance with the invention. The phone has a body 
portion 42 and a cover portion 40 connected by a hinge 44. The cover is movable 
between a closed position as illustrated in Figure 4 and an open position as 
illustrated in Figure 5. 

ro03ll T he body portion 42 Includes a back face 421 which forms the back of the 
phone, lateral side faces 422a and 432 kan opposed side face (not illustrated) which 
form the sides of the phone, an upper side face 424 which forms the top side of the 
phone, a lower side face 426 which forms the bottom side of the phone, and a front 
face 428 which is exposed when the cover is in the open position and concealed 
when the cover is in the closed position. The body has: an antenna 26-on its upper 
side face 424; a microphone 24 on its lower side face 426; and a display 22, a user 
input device 23-and a hands-free button 21 on its front face 428. The button may be 
actuated by a user. 

r00321 T he cover portion 40 has an exterior surface 402, which is accessible 
when the cover is in the closed position, and an interior surface 404, which is 
inaccessible when the cover is in the closed position but is exposed when the cover 
is in the open position. The transducer 28 is provided in the cover 40 and the 
display is provided in the body 42. The cover portion has on its exterior surface 402 
an outlet 27 for the hands-free acoustics. The cover portion has on its interior 
surface 404 an outlet 25 for the earpiece acoustics. 

f00331 A s in the first embodiment, the acoustic path from the Iransducer 28 to 
the earpiece outlet 25 is attenuated more than that from the transducer 28 to the 
hands-free outlet 27. In the example shown this is achieved by the total open area 
of the outlet 25 being less than that of the total open area of the outlet 27. Again 
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apertures in the PCB between the transducer and the earpiece outlet may attenuate 
the acoustic output from the transducer. 

r00341 A s in the first embodiment a key 21 may be provided for the user to select 
hands-free mode. A gain control signal is generated in response to a user selecting 
hands-free mode by pressing the hands-free button 21. Additionally or alternatively 
a gain control signal may be generated in response to the output of a detector 48. 
This detector 48 comprises a contact 48a on the inner surfcace of the first 
housing 40 and a contact 48b on the inner surface of the second housing 42. When 
the two contacts 48a, 48b are in contact (as shown in Figure 4) the device is 
arranged to be in hands-free mode and when the contacts are not in contact (as 
shown in Figure 5) the device is arranged to be in earpiece mode. Thus, when the 
device is closed, as shown in Figure 4, the switch 393 is c l osed. - The gain of the 
power amplifier is thor - ofo F O Increased and hence the output of the transducer is 
increased to a level suitable for hands-free operation. 

r0035T W hen the device is opened, as shown in Figure 5, the contacts 48a, 48b 
separate, so ca u sin g- which causes t he switch 363 to change position and so switch 
out the extra gain. The gain to the power amplifier 36 is therefore decreased and so 
the amplitude of the output of the transducer is decreased. 

[00361 Preferably the hands-free key 21 is arranged so that a us;er may use this 
key 21 to over-ride the detector 48 and select hands-free when the device is in the 
open position. This may be useful if a user wishes to use other functions of the 
phone (ergr -for example, calendar, notebook etc.) when the device is in a position in 
which earpiece mode is the default 

r00371 A n aperture 4546 is provided in the cover 40 to allow a user to view the 
display 22 when the device is closed. The aperture is positioned and sized so that 
when the cover is in the closed position at least a portion of the display 22 Is visible 
through the aperture 4546 to the user. The aperture may be covered with a 
transparent material to allow the user to see the portion of the display 22. 
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r0O381 W hen the cover is in the closed position^ the interior surface 404 of the 
cover 40 abuts with the front face 428 of the body 42. The cover is arranged and 
sized to enclose the input device 23 and display 22 to prevent access by the user. A 
portion of the display 22 may, however, be viewed by a user through the 
aperture 45. 

r00391 W hen the cover is in the open position the front face 428 of the body and 
the interior surface 404 of the cover 40 form an oblique angle of between 135 and 
175 degrees. In this configuration the whole of the display 22 is exposed, the user 
input device 23 is exposed and the microphone 24 on the lower side face 426 of the 
body 42 and the outlet 25 on the interior surface 404 of the cover 40 are at their 
maximal separation. 

r0Q401 A button (not illustrated) may be provided to open the cover, for instance 
by mechanical action. The natural or low energy configuration for the phone is when 
the cover is open. The cover is biased to be in the open position. When a user 
closes the cover, the cover is rotated on its hinge 44 against that bias and the 
cover 40 and body 42 are brought into contact. The cover 40 is latched in this 
closed position. Activating the open cover button releases the latch and the cover 
springs open. 

£0041] Figures 6 and 7 show a further embodiment of a device according to the 

invention. Such a device is similar to the Nok|a_Communicator range of portable 
communications devices, in which the device is usually in earpiece mode when the 
device is closed and in hands-free mode when the device is open. The device of 
Figure 6 differs from that shown in Figure 4 in that the outlet 25 for the earpiece 
mode is provided in the outer surface 402 of the cover 40 and the outlet 27 for the 
hands-free mode is provided in the inner surface 404 of the cover 40. A gain control 
signal is generated (either in response to a detector 48 or in response to user 
actuation of the hands-free key 21) when the device is open and not when the 
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device is closed. Thus the device defaults to earpiece mode whi:>n the device Is 
closed. 

[00421 A lthough devices In which the cover and the body are coupled together in 
a hinged manner have been described, the invention is also applicable to devices 
having two housings connected together in other moveable manners, e.g. housings 
which slide relative to each other. 

r00431 T he present invention may include any novel feature or combination of 
features disclosed herein either explicitly or implicitly or any generalisation 
generalization t hereof irrespective of whether or not it relates to the present claimed 
invention or mitigates any or all of the problems addressed. In view of the foregoing 
description it will be evident to a person skilled in the art that various modifications 
may be made within the scope of the invention. For instance, although a 
telecommunications device has been described^ the invention is applicable to any 
device in which a transducer is used to provide both the loudspeaker mode and the 
earpiece mode. 

What i s claim e d i s: 
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ABSTRACT 



A portable device comprising Including a housing and an electro-acoustic 
transducer. The housing has a first surface with an outlet for the egress of an 
acoustic signal when in a loudspeaker mode and a second surface with an outlet for 
the egress of an acoustic signal when in, an earpiece mode. The electro-acoustic 
transducer is located within the housing and converts an electrical signal input to 
the transducer into an acoustic signal. The transducer is operable to output acoustic 
signals when in the loudspeaker mode or the earpiece mode, the audio path 
between the transducer and the outlet for the egress of an acoustic signal when in 
the loudspeaker mode being less attenuated than the audio path between the 
transducer and the outlet for the egress of an acoustic signal when in the earpiece 
mode. 
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